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MEASUREMENT PROPERTIES OF THE
HONG KONG CHINESE VERSION OF THE ROLAND-MORRIS
DISABILITY QUESTIONNAIRE
Raymond C.C. Tsang,* MSc(Physiotherapy)
Abstract: There is a paucity of locally developed functional status measures to assess the disability of patients
with low back pain. This study sought to adapt a well-known disability measure with good psychometric properties
for local use. A Hong Kong Chinese version of the Roland-Morris Disability Questionnaire (RMDQ-HK) was
produced by forward and backward translations of the original questionnaire. The reliability, validity and
responsiveness of the RMDQ-HK were examined in 112 patients with low back pain attending 11 physiotherapy
outpatient departments of the Hong Kong Hospital Authority. Item analysis showed that all except one item
had satisfactory discriminative ability. The test–retest reliability of the RMDQ-HK was 0.94 (intraclass correlation
coefficient, ICC[1,1]; 95% confidence interval, CI, 0.90–0.97). Its internal consistency was 0.86 (Kuder-
Richardson 20 coefficient; 95% CI, 0.82–0.89). A change of 4 RMDQ-HK points with 95% CI indicated a true
change rather than random variation. The standardized response mean of the RMDQ-HK was 1.22. Using a
criterion of at least 70% improvement in overall condition for clinically important change from treatment
commencement to discharge, change scores of 3, 6 and 9 RMDQ-HK points were considered clinically important
for patients initially with mild (RMDQ-HK, 0–8), moderate (RMDQ-HK, 9–16) and high (RMDQ-HK, 17–24)
severity, respectively. However, there was little correlation between mean change in RMDQ-HK score and global
rating of change in overall condition at discharge (rs = –0.22, p = 0.02). Greater correlation was obtained between
the mean change score of pain rating and the global rating of change (rs = –0.44, p < 0.001). Patients might
have based the rating of their change in overall condition at discharge more on change in pain intensity than
on change in functional disability. Overall, the test–retest reliability, internal consistency and responsiveness
of the RMDQ-HK were high. Further investigations of the content validity and construct validity of the RMDQ-
HK are recommended.
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Introduction
Low back pain is a common cause of patient attendance
at physiotherapy outpatient departments (PTOPDs). The
assessment of outcome in patients with low back pain
receiving physiotherapy is important to evaluate the
effectiveness of physiotherapy interventions and to
monitor response to treatment. Before outcomes can be
assessed, outcome measures that are valid, reliable and
responsive to change must be available. Physiotherapists
are most familiar with assessing signs (e.g. straight-
leg raise, muscle strength and spinal joint stiffness) and
symptoms (e.g. pain intensity and numbness) in patients
with low back pain. The assessment of signs and symp-
toms is most relevant for treatment planning and
evaluation. While pain is a relevant concern for patients,
other physical measures may not have direct importance
to them. Patients are more concerned with how well
they can perform their daily activities and role functions.
Moreover, a change in signs and symptoms in patients
with low back pain does not necessarily imply a change
in functional status [1]. If the functional status of pa-
tients is to be assessed, this must be done directly rather
than be inferred from physical signs or measures [2].
In this study, a Hong Kong Chinese version of the
Roland-Morris Disability Questionnaire (RMDQ-HK) was
developed and its measurement properties examined.
The RMDQ was selected because it has well-established
and sound measurement properties [3–12].
Methods
Subjects
Patients with a diagnosis of low back pain or sciatica of
apparent musculoskeletal origin referred to 11 PTOPDs
of the Hong Kong Hospital Authority were recruited.
Patients whose back pain or sciatica was caused by
infection, malignancy or inflammatory disorders were
excluded.
Translation and pilot testing
The RMDQ was developed by Roland and Morris to
assess the disability of patients with low back pain [7].
It was derived from the Sickness Impact Profile (SIP)
[13], which is a generic health status measure for patients
with chronic diseases. The RMDQ was constructed by ex-
tracting 24 yes/no items relevant to low back pain from
the SIP. The phrase “because of my back” was added
to each item to distinguish disability due to back pain
from disability due to other causes. The score of the
RMDQ for a patient with low back pain is the sum of the
scores of the items with positive responses. A patient’s
score can range from 0 (no disability) to 24 (severe dis-
ability). The questionnaire is generally completed in
about 5 minutes [7]. Forward and backward translations
of the RMDQ were performed by two separate language
officers of the Hospital Authority who were experts in
English and Chinese. A panel consisting of three bilin-
gual members of the Working Group on Low Back Pain
Outcomes Assessment checked the equivalence of the
original version and the back-translated version of the
RMDQ. Discrepancies were reviewed by the panel and
the final draft version of the RMDQ-HK was developed.
The final draft was pilot tested in nine patients with low
back pain in three Hospital Authority PTOPDs. The
responses from the patients were all positive and no
further amendment was made. The final version of
RMDQ-HK was used in this study (Appendix 1).
Other outcome measures
Numeric pain rating scale
The numeric pain rating scale (NPRS) is used to measure
the intensity of pain [14,15] (Appendix 2). The scale
consists of 11 points from 0 (no pain) to 10 (pain as bad
as it could be). It can be administered either verbally or
in written form. The test–retest reliability of the NPRS
had not been reported in the literature at the time of this
study.
Numeric global rating of change scale
A numeric global rating of change scale (NGRCS) was
constructed to measure the change in overall condition
of patients. This is a 21-point transitional scale to assess
whether the patient’s overall condition has been better,
about the same or worse than previously. It has inte-
ger values varying from –10 (worst change in overall
condition) to +10 (best change in overall condition),
with 0 being “no change” (Appendix 3).
Data collection
There were three data collection points in the study,
Times 1, 2 and 3. Time 1 was the first assessment at the
PTOPD. Time 2 was the second assessment when treat-
ment was commenced. Time 3 was when the patient was
discharged from treatment.
Data analysis
All statistical analyses were conducted using SPSS ver-
sion 8.0 (SPSS Inc, Chicago, IL, USA) for descriptive
statistics, ICCs and associated analysis of variance tables.
The ITEMAN version 3.5 (Assessment Systems Corp, St
Paul, MN, USA) was used for item analysis and MedCalc
version 4.2 (MedCalc Software, Mariakerke, Belgium)
was used for receiver operating characteristic (ROC)
curve analyses. Subgroup analyses were performed based
on RMDQ-HK scores at Time 2. Patients were stratified
into three groups with mutually exclusive scale intervals
based on the studies of Riddle et al [6] and Stratford et al
[11]. Patients were classified as having mild, moderate or
high severity with RMDQ-HK score ranges of 0–8, 9–16
and 17–24, respectively.
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Item analysis
Individual item scores of the RMDQ-HK collected at
Time 1 were used for item analysis. The proportion of
endorsement, discrimination index and corrected item-
total correlation in terms of point-biserial correlation for
each item were calculated [16,17].
Reliability
Two statistics were calculated as estimates of the test–
retest reliability of the RMDQ-HK and NPRS: the
ICC[1,1] using one-way analysis of variance [18] and
standard error of measurement (SEM). Patients who
reported no change from Time 1 to Time 2 and had an
NGRCS score of 0 at Time 2 were considered stable and
were included in test–retest reliability analyses. With a
95% CI, the minimal level of detectable change (MDC)
was calculated by multiplying the SEM by 1.96 and a
correction factor 32 [19–21]. The individual item scores
of the RMDQ-HK collected at Time 1 were used to
calculate the Kuder-Richardson 20 (KR20) coefficient to
estimate the internal consistency of the RMDQ-HK [16].
Correlation analysis of validity
Correlation analyses were performed to determine the
bivariate associations among variables of change scores
of RMDQ-HK and NPRS from Time 2 to Time 3 and
NGRCS at Time 3.
Responsiveness
The standardized response mean (SRM) was calculated
for the change in the RMDQ-HK and NPRS scores from
Time 2 to Time 3 for all patients and subgroups with
different levels of severity to assess responsiveness [22].
The SRM is defined as the difference score divided by the
standard deviation of the difference score. The respon-
siveness of the RMDQ-HK and NPRS was also assessed
by comparing their change scores against an external
criterion of improvement, the NGRCS, using ROC curve
analysis. The NGRCS served as the external criterion for
determining clinically important change.
Results
Patient characteristics
A total of 112 patients, 48 males (42.9%) and 64 females
(57.1%), were recruited to the study from October 1997
to May 1998. Their ages ranged from 19 to 69 years
(mean ( standard deviation, 41.6 ( 10.2 years; median,
40.5 years). The means, standard deviations (SDs), me-
dians and ranges of RMDQ-HK, NPRS and NGRCS scores
of Times 1 to 3 are shown in Table 1. The mean changes
in RMDQ and NPRS scores from Time 2 to Time 3
(RMDQ3–2 and NPRS3–2) and NGRCS at Time 3 (NGRCS3)
according to the three levels of severity are shown in
Table 2.
Item analysis
All the RMDQ-HK items had a proportion of endorse-
ment (POE) within the range 0.20–0.80, except items 3
(POE, 0.81), 15 (POE, 0.19) and 19 (POE, 0.07). The
discrimination index of the items ranged from 0.12 to
0.73. All items had a discrimination index greater than
0.30 except item 19 (D = 0.12). The point-biserial corre-
lation of the items ranged from 0.31 to 0.68.
Reliability
Fifty patients reported an NGRCS score of 0 at Time 2
(no change in overall condition). Among these stable pa-
tients, 17 had no change in RMDQ-HK score from Time
1 to Time 2. The remaining 33 patients had some reduc-
tion or increase in RMDQ-HK. The difference scores
ranged from –3 to 3. Thirty-four patients had no change
in NPRS score from Time 1 to Time 2, while 16 patients
had some reduction or increase in NPRS. The difference
scores ranged from –3 to 2.
The ICCs[1,1] of RMDQ-HK and NPRS were 0.94
(95% CI, 0.90–0.97) and 0.92 (95% CI, 0.86–0.95),
respectively. The SEMs of RMDQ-HK and NPRS were
1.14 (MDC ~ 4) and 0.57 (MDC ~ 2), respectively. The
KR20 coefficient of the RMDQ-HK was 0.86 (95% CI,
0.82–0.89).
Table 1. Means, standard deviations (SDs), medians and ranges of the Hong Kong Chinese version of the Roland-
Morris Disability Questionnaire (RMDQ-HK), numeric pain rating scale (NPRS) and numeric global rating of
change scale (NGRCS) at Times 1–3
Outcome measure
Mean ( SD (median) [range], n = 112
Time 1 Time 2 Time 3
RMDQ-HK 11.1 ( 5.4 (11.0) [1–23]111 10.7 ( 5.2 (10.0) [2–23]111 4.7 ( 3.8 (4.0) [0–21]11
NPRS 5.9 ( 2.2 (6.0) [1.0–10.0] 5.4 ( 2.1 (5.0) [1.0–10.0] 2.2 ( 1.7 (2.0) [0.0–8.0]
NGRCS 0.8 ( 2.4 (0.0) [–8.0–9.0] 7.4 ( 1.9 (8.0) [1.0–10.0]
Time 1 = first assessment at the physiotherapy outpatient department; Time 2 = second assessment at commencement of treatment; Time
3 = discharge from treatment.
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Validity
The distributions of most variables were not normal and
non-parametric correlation analyses were used. The
Spearman rank correlation coefficient between RMDQ-
HK (RMDQ3–2) and NPRS (NPRS3–2) change scores from
Time 2 to Time 3 was 0.45 (p < 0.001). The Spearman
rank correlation coefficients of RMDQ-HK (RMDQ3–2)
and NPRS (NPRS3–2) change scores from Time 2 to Time
3 with NGRCS change score at Time 3 (NGRCS3) were
–0.22 (p = 0.019) and –0.44 (p < 0.001), respectively.
Responsiveness
The SRMs of RMDQ-HK and NPRS were 1.22 and 1.34,
respectively. Paired t tests for the changes in RMDQ-HK
and NPRS scores from Time 2 to Time 3 showed a sta-
tistically significant difference (p < 0.001). When the
SRMs were calculated for patients with different levels of
severity, values differed for both RMDQ-HK and NPRS
(Table 3). Using a cut-off point of 7 for the NGRCS at
Time 3 in ROC curve analyses, the optimal change scores
for RMDQ-HK and NPRS were suggested to be –6 and
–4, respectively, for the whole group. Using the same
external criterion, the optimal change scores for RMDQ-
HK and NPRS were –3 and –2 for patients with mild,
–6 and –4 for patients with moderate, and –9 and –4 for
patients with high severity, respectively. The ROC curve
analyses are shown in Table 4.
Discussion
This is the first study to evaluate the validity, reliability
and responsiveness of the RMDQ adapted for a Hong
Kong Chinese population, although the measurement
properties of the English RMDQ are well documented in
Caucasian populations [3–12]. We discuss the transla-
tion method and measurement properties of the RMDQ-
HK including item performance, reliability, correlational
evidence of validity and responsiveness.
Translation method
There are a number of translation guidelines intended
to ensure high standards of translation of health status
questionnaires [23–29]. In this study, the minimalist
approach was adopted for the translation process: one
forward and one backward translation of the question-
naire were produced by two independent professional
translators and the questionnaire was pilot tested in
the target population. This process appeared to fulfill
the minimum requirements for developing cross-
cultural health status instruments [23]. The members of
the Working Group agreed on the conceptual and func-
tional equivalence of the RMDQ-HK with the original
RMDQ.
Item performance
All items of the RMDQ-HK except item 19 showed
satisfactory discriminating properties as revealed by the
proportion of endorsement, discrimination index and
corrected item-total correlations. The poor performance
of item 19 (“Because of my back pain, I get dressed with
help from someone else”) may be related to its low
proportion of endorsement, i.e. only 7% of patients gave
an affirmative response to this item. In an item-analysis
study by Stratford and Binkley [12], the proportion of
endorsement of item 19 of the RMDQ was 0.08.
Table 2. Mean change in Hong Kong Chinese version of the Roland-Morris Disability Questionnaire (RMDQ-
HK) and numeric pain rating scale (NPRS) scores from Time 2 to Time 3 and numeric global rating of change
scale at Time 3 (NGRCS3) according to the three levels of severity
Level of severity*
RMDQ
3–2
NPRS
3–2
NGRCS
3
Mean ( SD Mean ( SD Mean ( SD
Mild (n = 42) –2.5 ( 1.9 –2.5 ( 2.4 7.5 ( 2.0
Moderate (n = 59) –7.1 ( 3.8 –3.6 ( 2.3 7.4 ( 1.8
High (n = 11) –13.8 ( 6.81 –3.8 ( 2.7 6.9 ( 2.4
All patients (n = 112) –6.0 ( 4.9 –3.2 ( 2.4 7.4 ( 1.9
*Level of severity at Time 2: mild (RMDQ-HK, 0–8); moderate (RMDQ-HK, 9–16); high (RMDQ-HK, 17–24). SD = standard deviation.
Table 3. Standardized response means (SRMs) for
patients according to the three levels of severity
Level of severity
SRM
RMDQ-HK NPRS
Mild 1.29 1.05
Moderate 1.87 1.55
High 2.05 1.43
All patients 1.22 1.34
RMDQ-HK = Hong Kong Chinese version of the Roland-Morris Disability
Questionnaire; NPRS = numeric pain rating scale.
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Reliability
Test–retest reliability assesses the extent to which an
instrument yields the same results on repeated admin-
istration in the same group of patients who have not
undergone change on the domain of interest. Kopec et
al found a comparable test–retest reliability coefficient
for the RMDQ (ICC[2,1], 0.91) [30]. A slightly smaller
test–retest reliability coefficient of the RMDQ (ICC[1,1],
0.86; 95% CI, 0.72–0.94) was obtained by Stratford et al
[10]. The lower test–retest reliability in the Stratford et
al study might be the result of a less stringent criterion
for identifying stable patients for retesting [10]. The
strength of both the test–retest reliability coefficients of
the RMDQ-HK (0.94; 95% CI, 0.90–0.70) and NPRS
(0.92; 95% CI, 0.86–0.95) can be accepted as substantial
[31]. Since the calculation of reliability coefficients is
based on group data, the recommended reliability stan-
dards for individual-level applications should be high.
Nunnally and Bernstein recommend a minimum stan-
dard of reliability of 0.90 for measurements designed for
interpretation of scores at the individual level [32]. The
rationale for this minimum level is that the SEM is about
one-third of the SD of measurement when the reliabil-
ity coefficient is 0.90. The SEM will be large when the
reliability coefficient is below 0.90. Thus, the point
estimates of the test–retest reliability coefficient of the
RMDQ-HK and NPRS satisfied the minimum require-
ment for applications at an individual level.
The KR20 coefficient of the RMDQ-HK was 0.86 with
a 95% CI of 0.82–0.89, which was slightly less than those
obtained by Kopec et al (_ = 0.90) [30] and Stratford et
al (KR20, 0.92) [9]. Based on Landis and Koch [31], the
magnitude of the KR20 coefficient as an estimate of the
internal consistency of the RMDQ-HK was substantial.
The point estimate and its 95% CI for the KR20 coefficient
lie within the desired range of 0.70–0.90, as recom-
mended by Fitzpatrick et al [33]. Fitzpatrick et al argue
that the coefficient _ of a measuring instrument higher
than 0.90 may suggest a redundancy of items [33].
Minimum level of detectable change
The MDC of the RMDQ-HK was 4 RMDQ-HK points.
This was comparable to the MDC of 5 RMDQ points
(95% CI) found by Stratford et al [10]. In this study, a
clinician can be 95% confident that a change of at least
4 RMDQ-HK points indicates a true change in the patient.
In the NPRS, the MDC was 2 NPRS points.
Validity
The content validity of the RMDQ-HK was not examined.
Although the content validity of the RMDQ has not been
established formally, it is generally accepted that the
RMDQ is intended to measure functional limitations or
disability caused by back pain [34–36]. The correlation
between the change in the RMDQ-HK score and NGRCS3
was quite low (rs = –0.22), implying that the two vari-
ables had less than 5% shared variance (rs
2 = 0.048).
Both Solomon et al [cited in 8] and Stratford et al [8]
reported moderate correlations (rs = 0.63 and rs = 0.60,
respectively) between the change in RMDQ score and
the 15-point global rating of change. Kopec et al reported
a modest correlation between the change in RMDQ score
and the 15-point global rating of change in the ability to
perform daily activities (r = 0.47) [30]. In the studies of
Table 4. Receiver operating characteristic curve analyses of the Hong Kong Chinese version of the
Roland-Morris Disability Questionnaire (RMDQ-HK) and the numeric pain rating scale (NPRS)
RMDQ-HK NPRS
Optimal Optimal
Group Cut-off* AUC change Sn, % Sp, % AUC change Sn, % Sp, %
(95% CI) score of (95% CI) (95% CI) (95% CI) score of (95% CI) (95% CI)
RMDQ-HK NPRS
All * 7 0.69  –6 55.1 73.9 0.77 –4 47.2 95.7 0.085
(n = 112) (n
i
 = 89) (0.59–0.77) (44.1–65.6) (51.6–89.7) (0.68–0.85) (36.5–58.1) (78.0–99.3) (0.217)
Mild * 7 0.627 –3 61.8 62.5 0.715 –2 73.5 62.5 0.088
(n = 42) (n
i
 = 34) (0.46–0.77) (43.6–77.8) (24.7–91.0) (0.555–0.843) (55.6–87.1) (24.7–91.0) (0.543)
Moderate * 7 0.783 –6 78.7 66.7 0.800 –4 53.2 91.7 0.017
(n = 59) (n
i
 = 47) (0.66–0.88) (64.3–89.3) (34.9–89.9) (0.68–0.89) (38.1–67.9) (61.5–98.6) (0.853)
Severe * 7 0.875 –9 100.0 66.7 0.896 –4 75.0 100 0.021
(n = 11) (n
i
 = 8) (0.55–0.98) (100–100) (11.6–94.5) (0.57–0.99) (35.0–96.1) (100–100) (0.893)
*Cut-off point of numeric global rating of change scale at Time 3. AUC = area under the receiver operating characteristic curve; CI = confidence
interval; Sn = sensitivity; Sp = specificity; n
i
 = number of patients classified as having undergone “clinically important improvement”.
Area,
differ-
ence
(p)
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Solomon et al and Stratford et al [8], it was not specified
what the global rating of change was actually measuring.
The patient and clinician were asked how the patient
was compared with the visit when the patient first
completed the back questionnaire and how important
the change was on the 15-point global rating of change
scale. It is reasonable to hypothesize that the correlation
between the change in the RMDQ score and the global
rating of change would be higher when the rating of
change was asked in terms of functional activities than
in general terms. However, this hypothesis is not sup-
ported by the studies of Kopec et al [30], Solomon et al
and Stratford et al [8]. Higher but modest correlation
(rs = –0.44) was found between the change in the NPRS
score and the NGRCS3 in this study. These results sug-
gested that pain was considered a more important factor
than the RMDQ-HK in influencing patients’ judgments
on the change in their overall condition. However, it is
possible that other unknown factors might have influ-
enced patients’ evaluations of the change in their overall
condition. The correlation between the change in the
RMDQ-HK and NPRS scores was only modest (rs = 0.45),
implying that the two scales measure different constructs.
Responsiveness
In this study, the SRM of the RMDQ-HK for all patients
was 1.22, which is larger than those reported in other
studies: 0.50 [30], 0.58 [5], 0.94 [8,12], 1.04 [11] and
1.15 [6]. In the present study, the NPRS had an even
higher SRM (1.34). However, when patients were strati-
fied according to their level of severity, the SRMs of the
RMDQ-HK (1.29, 1.87 and 2.05) were consistently larger
than those of the NPRS (1.08, 1.55 and 1.43). It is not
fully understood why this happens. Deyo and Patrick
contend that distribution-based measures can have the
advantage of expressing clinical changes in a common
metric, but do not provide a sense of magnitude of
change in a patient’s condition with a given score change
[37]. Moreover, the results may vary with clinical con-
dition, severity of illness and the range of scale scores.
SRM (i.e. responsiveness) increased with the level of se-
verity on the RMDQ-HK. However, for the NPRS, the
largest SRM was found in patients with a moderate level
of severity, possibly because this group of patients had
the smallest SD in change scores. It is interesting to note
that the absolute values of mean changes in the RMDQ-
HK and NPRS scores at discharge increased with pro-
gressive level of severity, while respective mean global
ratings of change decreased (Table 2). This implies that
patients with a higher level of severity required a much
larger change in both the RMDQ-HK and NPRS scores
to consider a comparable change in their global rating of
change in overall condition.
Based on ROC curve analysis, responsiveness means
that an instrument can discriminate between clinically
important and unimportant changes. The areas under
the ROC curve for the RMDQ vary and are dependent on
the external criterion used: 0.68 for the criterion “achieve-
ment of treatment goals” [6]; 0.72 and 0.67 for the cri-
teria “return to full activities” and “consensus patient
and clinician judgment on pain improvement” [5]; and
0.79 [8,12] and 0.84 [11] for the criterion “> 5 on 15-
point global rating”. In this study, the area under the
ROC curve with a cut-off point of 7 on the NGRCS was
0.69. This means that a randomly selected patient from
the group with a clinically important improvement had
a change in RMDQ-HK score higher than that of a ran-
domly chosen patient from the group without clinical-
ly important improvement 69% of the time [38].
Minimal clinically important difference
Clinicians will be most eager to know what change in the
RMDQ-HK score will be viewed as a clinically important
change. In this sense, the smallest change in score on the
RMDQ-HK that is clinically important is defined as the
minimal clinically important difference (MCID). Based
on the ROC curve analysis, the MCID is defined as the
change in the RMDQ-HK score that can maximize total
sensitivity and specificity. That change in the RMDQ-HK
score is the optimal change score.
With the cut-off point of the NGRCS set at “* 7 as
improved”, the optimal change in the RMDQ-HK and
NPRS scores for MCID were –6 RMDQ-HK points and
–4 NPRS points, respectively. The sensitivity and specificity
of the RMDQ-HK were 0.55 and 0.74, respectively, and
those of the NPRS were 0.47 and 0.96. These sensitivi-
ties and specificities were not satisfactory compared with
those in the Stratford et al study [11]. In their study with
a 15-point global rating cut-off point of +5, the optimal
change in the RMDQ score was 5 RMDQ points, with a
sensitivity of 0.72 and a specificity of 0.82. They also
showed that different initial RMDQ scores would affect
the optimal change in the RMDQ score [11]. In this
study, patients were stratified into three levels of severity.
Using the cut-off point of at least 7 on the NGRCS, the
optimal changes in the RMDQ-HK score and their re-
spective sensitivities and specificities are shown in Table
5. The absolute values of the optimal changes in the
RMDQ-HK score are consistently larger than those ob-
tained by Stratford et al [11]. The optimal change in the
RMDQ-HK score varied from –3 to –9, depending on the
level of severity. It is obvious that the determination of
the optimal change in the RMDQ-HK score (i.e. MCID)
depends on the external criterion used and its cut-off
point to define clinically important difference and the
level of severity of patients at treatment commencement.
Limitations of the Study
Global questions have commonly been used in the as-
sessment of change of health status [39]. The benefits
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of global questions are their brevity and ease of admin-
istration, reducing response burden and enhancing
response rate. However, there are limitations related
to the discriminative ability, responsiveness, reliability
and validity of global questions, especially global tran-
sition questions. Baker [40] and Jenkinson et al [41]
have shown that single global transition questions are
less responsive than multi-item instruments such as the
Nottingham Health Profile and Short Form 36 Health
Survey Questionnaire (SF-36). Other studies have re-
ported comparable responsiveness of global questions
with multi-item instruments [42,43]. Norman et al
contend that “if the single global rating could be shown
to have superior measurement characteristics, there is
no reason to not simply use this as a measure of health-
related quality of life” [44]. The validity of the use of a
single global transition question to measure change
directly has been questioned by Streiner and Norman
[17]. They argue that direct estimation of change is
heavily influenced by recall bias and an implicit theory
of reconstruction of past status based on present status.
Research findings suggest that patients tend to overesti-
mate the severity of their initial status retrospectively,
as they tend to implicitly estimate the initial status based
on the present status [17]. In this way, retrospective esti-
mates of initial state would be highly correlated with the
present state and relatively uncorrelated with the initial
state. This contention was supported by the findings of
the present study. Significant moderate correlations
were found between the NPRS (NPRS3) and global rating
(NGRCS3) at discharge (rs = –0.71) and between RMDQ-
HK (RMDQ3) and global rating (NGRCS3) at discharge
(rs = –0.42). However, there were non-significant nega-
tive low correlations between the NPRS at treatment
commencement (NPRS2) and global rating on discharge
(NGRCS3) (rs = –0.07) and between the RMDQ-HK at
treatment commencement (RMDQ2) and global rating
on discharge (NGRCS3) (rs = –0.10). These results sug-
gested that patients might have evaluated their global
rating of change in overall condition based heavily on
the present status. The validity of the use of global ques-
tions to assess the health status of patients is further
complicated by the fact that patients will use different
frames of reference in answering global questions about
their health status [45]. In other words, it is not certain
what major considerations or dimensions patients use to
evaluate the change in their overall condition. Thus, it is
uncertain that the low correlation between the change
in the RMDQ-HK score and the global rating of change
at discharge (NGRCS3) can be viewed as evidence of in-
adequate responsiveness and construct validity of the
RMDQ-HK, or as suggesting that the NGRCS is not a
reliable or valid external criterion for judging clinically
important change. The relatively small sample size in
this study may have limited the precision of the esti-
mates of responsiveness, as indicated by the larger stan-
dard errors associated with areas under the ROC curves
for each level of severity and the whole group of patients.
Recommendations for Further Study
The study should be replicated in a larger sample to
give more complete examination of the content and
construct validities of the RMDQ-HK. Several external
criteria such as “achievement of treatment goals”, “re-
Table 5. Optimal change scores of the Hong Kong Chinese version of the Roland-Morris Disability
Questionnaire (RMDQ-HK)
Present study (NGRCS cut-off point * 7) Stratford et al [11]
(Global rating cut-off point = 5)
Optimal Optimal Optimal
change Sn, % Sp, % change Sn, % Sp, % change Sn, % Sp, %
score of (95% CI) (95% CI) score of (95% CI) (95% CI) score of (95% CI) (95% CI)
RMDQ-HK NPRS RMDQ
All patients (0–24) –6 55 74 –4 47 96 5 72 82
(44–66) (52–90) (37–58) (78–99) (65–79) (74–90)
Mild (0–8) –3 62 63 –2 74 63 2 82 87
(44–78) (25–91) (56–87) (25–91) (71–93) (70–100)
Moderate (9–16) –6 79 67 –4 53 92 5 83 89
(64–89) (35–90) (38–68) (62–99) (74–92) (81–97)
High (17–24) –9 100 67 –4 75 100 8 87 97
(100–100) (12–95) (35–96) (100–100) (75–99) (91–100)
NGRCS = numeric global rating of change scale; Sn = sensitivity; Sp = specificity.
Level of severity
(RMDQ-HK
2
)
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sumption of full activities” and “global rating of change”
should be used to define “clinically important change”.
In the future study, the locally validated Hong Kong
Chinese SF-36 can also be used for further construct
validation of the RMDQ-HK.
Conclusion
The RMDQ-HK appears to have substantial test–retest
reliability and internal consistency for the assessment of
the functional status of patients with low back pain. The
minimal level of detectable change of the RMDQ-HK
was estimated to be 4 RMDQ-HK points, within the 95%
CI. The content validity of the RMDQ-HK was not
critically examined in this study, but the results of the
item analysis showed that most items had satisfactory
performance in discriminating patients. The construct
validity was not adequately examined in this study due
to design and resource limitations. It is uncertain that the
low correlation between the change in the RMDQ-HK
score and the global rating of change in overall condition
of patients was an artifact of the use of a transition
question or low validity of the RMDQ-HK. Further in-
vestigation of this aspect is required. The responsiveness
of the RMDQ-HK was shown to be good, based on SRMs.
When patients were categorized as having undergone
clinically important improvement based on the cut-off
point (* 7) of the global rating of change in overall
condition, the optimal change in the RMDQ-HK score
was estimated to be 6 RMDQ-HK points for patients,
irrespective of their initial RMDQ-HK, using ROC curve
analysis. When patients were stratified into three levels
of severity based on their initial RMDQ-HK score, the
optimal changes in the RMDQ-HK scores were 3 RMDQ-
HK points for patients with an initial RMDQ-HK score of
0–8, 6 RMDQ-HK points for patients with an initial
RMDQ-HK score of 9–16, and 9 RMDQ-HK points for
patients with an initial RMDQ-HK score of 17–24. These
optimal changes in the RMDQ-HK score can be called
the MCID. The relatively low sensitivities and specifici-
ties associated with ROC curve analysis might be due to
the limitations of the use of a global transition question
and relatively small sample size compared with studies
in the literature. Further validation of the RMDQ-HK is
recommended.
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Appendix 1. Roland-Morris Disability Questionnaire (Hong Kong Chinese Version)
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Appendix 2. Numeric Pain Rating Scale
Appendix 3. Numeric Global Rating of Change Scale
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